llllllllllllllllllllllllllllllllllllllllllllllli 



(43)S|g^Ma (10)H|Sg^M## 
2004^2^5 0(05.02.2004) PCX WO 2004/012461 Al 



(51) mmm-^m'': ho4N9/o4 

(21) Sl^tliMS-^: PCT/JP2003/009380 

(22) HPS tt m B : 2003 ^7 ^ 24 B (24.07.2003) 

(25) m^ttiMroWig: B*!! 

(26) mS^il^rjFlrowii: B*li 

(30) ffift^tT*— 

!f#)ii2002-21 8863 2002 ^7 ^ 26 H (26.07.2002) JP 

(71) mmx(mm^^<±r(DtB^miz'Di^x): :j-u> 

/<^ift^JLMW^^^ (OLYMPUS OPTICAL CO., 
LTD.) [JP/JP]; =rl.'51-0072 iS'r^—T 
a 4 3 # 2 Tokyo (JP). 



(72) m^^; tSJiUS 

(75) iiBj#/tiiMA r^fesi^-^Ji-^-rcoi^j: /i^m 

(KOMIYA,Yasuluro) [JP/JP]; T 191-0055 SiSflS H 
Ifrfi H¥lljETB 6S58# Tokyo (JP). S 
fit (WADA,Toru) [JP/JP]; =r 352-0004 tiSiS Siffffi 
rfi^fflffl-TB5S21-§- Saitama (JP). ^ If 
j& (KONNO,Osamu) [JP/JP]; T 358-0044 S !1 
A Fal m H 'V ^ 3 8 Saitama (JP). F iO ^ 
(AJITO,Takeyuki) [JP/JP]; t 192-0032 ^^fP -/Vi^ 
i1i5JI|Br2974#24-21 4-§- Tokyo (JP). 4= 
W S# (NAKAMURA,Tnmoyukl) [JP/JP]; x 191-001 1 
mSffi BSm BS^ffllHTi 2S7-A 1 O 3# 
Tokyo (JP). 

(74) itmX: #IS 'M (ITOH,Susumu); =r 160-0023 KKSB 
»T?f E S|ffe±;Ta 4 » 4 ^ KiSE lf;U Tokyo (JP). 

(81) ti^S (Srt;: AR, AG, AL, AM, AT, ATI, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 



! (54) Title: IMAGE PROCESSING SYSTEM 
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6b. SECOND LED 
6c. .THIRD LED 
6d... FOURTH LED 
6e... FIFTH LED 
6f... SIXTH LED 



16 . LCD MONITOR 

13... LED DRIVER 

12 . .CAMERA CONTROL l/F 



>1... CALCULATION DEVICE 
a.. .SPECTRAL IMAGE DATA 

PROCESSING DEVICE 
I. ..IMAGER 



(57) Abstract: An image processing system comprising an imager (1) that includes six kinds of LEDs (6a to 6f) emitting lights of 
^N^l different spectral distribution characteristics in the visible region, a CCD (8) of monochromatic type that captures an image of an 
- object illuminated by the LEDs (6a to 6t^ formed by an imaging optical system (7) and outputs an image signal, and a CPU (18) for 
conducting control in such a way that when an instruction to capture an object spectral image is inputted from an 
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DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UO, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) tigll (iKm)i ARIPO (OH, OM, KE, LS, MW, MZ, 
SD, SL, SZ, TZ, UG, ZM, ZW), 3. — ^ i^T** If (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ 
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GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI !t#it (BF, BJ, CF, CG, CI, CM, OA, ON, OQ, OW, 

ML, MR, NE, SN, TD, TG). 



operation switch (14), the LEDs (6a to 6f) are turned on sequentially to allow an the CCD (8) to image the object so as to create an 
object spectral image of six primary colors; and a processing unit (2) that includes a calculation device (21) for capturing the object 
spectral image of the six primary colors created by the imager (1) and generating a display signal for sophisticated color reproduction 
and a display (22) for displaying the display signal generated by the calculation device (21). 

(57) Prt5itemi:;fcL^TM'5:-5^i-5fe^**#tt(Ofl3t^ff 56aS(OLED(6a~6f)i:, C^l.C,LED(6a~6f)IZ J; y Sg 

^' V ^(14)7b^ t>^(!c¥1*:«'3feiii«©«^Ji^7b<A ^ t ±ieLED(6a~6f)^ llJJJjS'JT ^ ^ 

f5«i$^S(i)i=d;yilK^ih.fc6jgfe<DM¥tt;»3fciii«^ffi#LiSS*i:feSS^fT^fctoro^^{i-^^*fig-r^3l 
»i^E(2i) t , z a);ii»^E(2i)icd: y ±m^Htzm^m^^m^r^^ -( X ^ n- (22) t , ^#t«iagE(2) t . 
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^y 3 2 f f:i|a'|t$tb/c|S^f$5}-M#^^^mbT±fBA:^rn:7T'l'^VfB'!t 

YZli^ia^^l5 3 3 a _L|Bv^^ w 2 2 KMir^iyn r ^ ^i-^mm-T 
^f4^-^^4':fxi'7r^/i-nam^3 3 dt. ±tE.XYzmM^W^3 3 at^J: 

^3 3 d (^lE'tft^tbTV^6T'-i'^:7''l/^:7°n y'T-r/^^^^V^-C|t#^fT5 r t 

^7'V:^7"w-r{it^mfl53 3 c ^^bT«^^tbTV^;5o 
±|BA;^:/n7T-r/i-IB'|tf|5 3 3 b {cilEli^tfrv^^SA;'?:/^ :7 t-T /t'?*^ I^J 

XLfl#M2 000-34149 9 -^<2^fR{^|Btt$ tl-TV^^ J; 5 ^fe t> 

ift^^^:fflv^fcc CD 8 1 (D^m^wt^ mmxtimm 
^]^tim^i¥mm^mm-r^'f-t:^-:fu^ 2 2i^^mm^tix\,^^^m(Dmmit(D 

«^c>'it#g mm^mmm) . m(Dmmi^m-:5^mm^thrch(DXh^o 

01 4{i. ^aigg2fc*5V^-rA;^:/n:7T'Y/i^^^^i~s#|^^D^^i-7^n 
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D 8 cOil^i|#'|4, ^y^y^m^. 'ik'om.. fi:E(Dmm'^^^hX^^^fhX\^^ 
r tL b (n>'f—^\^m-5\^X7^:hfxi :7 T /v^^^-ra ^S^g 2 

n^T-f^^^^lHJS 3 e r(DA;^:7'n:7T-^/^^^^3 3 e{Cj;t9^^$tb 
#P 2000-33895 0 ^<^fg{;i|B«$ t^TV^;5 J: 5 J^c^M^o^S^v-;^ 
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IrfT 5 J6 coMJp^M ^^-ty^ n 5^ ^ [§l t: S c 
±|B®^;^^y ^153 ZCDmi-me ?i^V 3 2 a~3 2 f (cltB'lt $ tT.fc^^W 

t'^n 5 fc:a?)0¥iJSiJMm^lBli-rs*iJSUMmiB'ltf|5 3 4 b ^ . ±|B®^7« ^ V U 

3 2 0^1~^6 7«^y 3 2 a~3 2 f {^fB'lt ^ tl/c 6 ^©|^^fls^>fe®ft 

laws 4 b m^^^-^m-^f^nmm-^mfj^mmmm^^^mmvx. 
i^ft^cxi^m-t^mmm^m^MK.. h^^^itm^^K-^x^izi-^ t^^w 
:i<D^^ fj:m^mm(DM.i^mj:mt vxn. - 12032 4-f-<2^#}ciE 

r (Dini 3 3 4 Jiibbi 1 2 {z:^ brcifes^?t»§i5 3 

3K^-^:txmmmW:2{cm^^'^^X^KVXhB:\\ ^^vm*. I1!12{;i^L 

fc-iLMi^#fP3 3 ^ ^ ^3(cM^ii^g2 ^{^^{tT. ::tibKx^mim^^tm 
L.xmmi<^n^'\tfcV) ^ ^tu-i^ ^'^m^^h(Dm^mi^mi^m'om^xmim^n 
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LCD^-^ 1 6 (i:. 1 5 (A) id^-T J; 5 f-^ li^^g 1 (^ttf* 5 

(DWMiJCOs tE4^^5 bc;0±§|5fcBa^$tl.TV^T. 1115 (B) -^Hl 1 5 (C) 

^{31, HIS (c) n.. m^u±mnmmmmwu^ ^\^i:.^^^w-m^(Dm 

fz.m\%MWi^^<D^^'7y m^U^^^BMf^lf) <^^ ^S^:^§tbTV>So LCD 

^rr^^jf 1 6 j::?*. z.h^h\z.mhir. -fes^w^s mmi3?v^^ ^mf—^. mm: 

2}^::33V^T^Tofc^a5i^§^$^^n-§l37^^--^^— ^---+t»ft-r§^=e^^^tT5 J: 5f-U-C 
- 22 - 
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1 4 t^:^^;^^S1Si^:^}?^>' 1 4 a ;^^^^{t bti.T*3 !9 . _h|aLCD^::^^ 1 6 T^^i 

D^c^i57 1 6l;i;^ll^«2(;i*5it'5^m^:^^^^i-^cJ: 5 filUT^^V^c^^ftJ:: 
— hgUCD/^— y-^7^=i>'t°ci"i5^J^'(l;^fetl.TV^5R S - 2 3 2 C. USB. I 

^'E's.xz^ AfiE(oA^y9—-7a:.—:^ (i/F) ^ifru-c^ -htB^-^/ M7-^ 
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n^th^tci^K. m^mm^mm-r ^^t^^-^mtf^^ho 

1112 ojiii^^- V^n^-t^m<Dmi¥^mir'7vi-^^-' h-e 

mm^:^y—'7^;v^ru^ (CFA) 1 9 ^ — c CD^^fo<Z)]lf^^ 

l/F 1 2A{z:J:i9 CCDS A;5^fe(^m#®g;9^ttlLM^|^fii-aJ: 51c:L/c^3 
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1112 o^#MbT. mi^^- K^^^-r ^l^c^t^lf^J-ov^Tl^^0Ji-So 

1) . CPU 1 8;05^tt^^mUT. p<^y 1 1 l^<Z)|E^3::y T<^— $I5tc:. 

. 9fl!iJ#P I / F 1 2 A(^«^^- K^^j£-rs J; 5 t-*IJ#P^fT^^6^^^ 

^g^T-r^ (;^-^^:y:7°s 2 3) o 

:357^ ^fl)#P I /^F 1 2 A{:±, ^^(Dfg^^gltT. CCD 8 A(DigI>j^f!j^$Pb. 

^j^^- K^^H-rs J: 5^^:^ceoTV^6o 9tiJ^ i /F i 2 

CCDS A(^)gb{^{c:5iiij$-^T LED K^-f/^i 3 ^^iJl^f^ ^ I- J; ^ 

#LED 6 a~6 f J: 5 J-t^.^ o-rv^5o 

::cDiSl^^ei }^:*3V^-ClS:^Rrli^^^Sj^^-- Kf*. m^\^. '^(DUb \^ti^X 

(1) y}V=^^Y 

(2) ^^tBb2f^3S^- K 

(3) 2/4 >'2{f3^^- K 

(4) 2/8 9^ :/4'f&5a^- K 

(5) 2/1 6 9^ :/8^^3S^— K 
(6) 

(7) m2coi^^^lf|5jfer£^-K 

(8) ^3C0ft^«^^^— K 

(9) ^4CD4'^tl5^S^— K 

(10) ^KDl^^^Pffi^t^S^-K 

(11) ^2(75Pf:^§|5ffi3S3fe^^- K 

r:7/V^~Fj 1118 (A) \Z.7^'t^^\Z.^ CCD 8 A(7):^^S7^^^CD 

r ^T'fiBl LED 6 a, ^3 LED 6 c. H 5 L E D 6 e ^IDB#}ei^3fe ^ 
*-5 7 V— A ||2LED6b. ^4LED6d. ^6LED6f ^lt|B#{c:^ 
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r^^mU^^2{§M^— KJ mis (A) KfC^UT 
^ m 1 8 (B) IZ.Tjk'T^ oi^s CCD 8 A(D^M^^4 >'(D^m^\^'^^^XmM 

r2/i 6 ^^>'8ft5S^- KJ IrI#{=:. 1 6 :^^{ci2 

8 K-t^ha^Xh^o 

r^l Off:^§|5^S^~ Kj 019 (A) {^:^i-J;5^-^ :^^S9-r>'C^ 

^^^^-rs i til J; «9 . 1 :7 w-A^in^tti-f-(D(3:^'t-5B^WSr^5^}3ii-5 h 

r^2cDt>:^$P^S^- KJ 019 (B) K^irX^K^ ±^^y4'^C0 
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1 (Dff'r^^PffiaS^^^- KJ _hlB|1119 (A) Jc:^ b/c J; 5 ^cg. ^g!] 
r^2(^)4'*:tISffi3S^S^- KJ _h|SllI19 (B) KTr^VfcX ^ 

^-rmm. ^■mf^:^^^^^'&^<o'mi^i\^x^^. ^tm. mk.\-t^ ^^wu 

^l§;^-t-^ r ^ til J; «9 $^6o 

G) (Dpf^fi. m (R) (B) <D®^c;5 2<tc»^fct-tiBfS:$tb-CV^5r 
#v^o rcD J: 5 ^=e.-^^#itb-C. ei^-feoi^co^t (g) j::jffiv^:7 i^^Afi, 
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x:h^o 

ir/j:t>ib. El 2 1 2 2 lz.^-f-X 5 5-. mmmm 1 fi. 7 J; ^) 

^§15^ \^x\^^i^^^mK^(D:fy^-M^m'^^mm^^x\^^^o 

I1I23J*. LED6a~6f <D^3fe;^^:i^ h t :^ 9 — ':7 ^ jU^ T 19^ 

a b/c c c D 8 ^ ^^-rmmxh 

m 1 <^^m?l^^fc:43V>T bfc J; 5 fta f Ll~ f L6}c: J; ^) ^ § tbS 6 

CCD 8co^tftm&:^^ ti^x ^nhn^ h—i^ju(D^ytmM!^'Bns iii^<^* 

HfSB, fSG, f SRi/^oTV^So 

LI, f L2C0 2O^^-^UT^l LED 6 a ^ 2 L E D 6 b j; S3fe 

fSGf^fti^f L3, f L4(D2o^'a-^UTB3 LED 6 c i!m4LED6 d <D^3fe 
^i-ftHf SR^ftHf L5, fL6(D 2 0^-^-^^X115 LED 6 e tMe LED 6 
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^ W.Ko'mmmhnm^. miLEDSa-HeLEDe f h 
^ Sffi 6 ^ ^ -e ^ § t> m^-t^ ^ o 

w^-r^mz.^ '^^^mmmMM'^— Yh^%n'mM'^— Yh-^m^om^x'^ 

1112 4, 1112 6, |112 7^#R^UT. :5^^11ift©#^— K(^l!]^^^-oV^■rf&BJ 

3fei^'I4?r:^i-;lllll, 1112 6f*6/-^>'K^)fellf^Sl#l-:}3{t6#LED(D|§^i^ 
^t^^^(^®M#^<^«ll'^^^-f-:7n-^^-h, 1112 7}^6^^:/K^5feW#^ 
#!.c:|ott6#LED(Z)^^i*g^*^=-011i^^#^<^I&{^<^=it^^&^i-:^'l' ^ ^ 

:7"s 3 1) o 

:7l/— AN(Dili^(^m!9 3A^:aSM^$tbSi, 01LED6a, ^3L 

Kr> e o, ms-LBUG e^mm^mr^^ m2 4 (a) ^m) {y^^rvf^ 

3 2) , ^ntmih-^^f^''^\^c.OTf^\z.^:^%.m.^m^-^^ (1112 7#M) ( 
y^T-v^^ 3 3) o 

CCD 8l^J;Sii^;a5||.Tbfcb. CCD 8;a^bW^^~— iJ'^^^ttlUT. -b 
lF^(DBIf^(^|Slt^:^ (:7W-A7?^y) l^lB'lt^-lirS (X7^5':/S3 4) o 
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"ry-^S 3 5) o 

■^(D^lcl^LED 6 a, 6 c, 6 e ^m^cT-T ^ - ^ T? (x^-X 5^ S 3 6 ) . :7 

irfj:t>ib^ ^2LED6b, ^4LED6d, ^6LED6f ^lUBffCl.i^jla' $ 
^ (1112 4 (B) ^m.) (Xy=-5/:7"S 3 7) . A'^JiAmi^^nr^m^. CCDS 

CCD 8\Z.X^WcW.-^^^Tl^fc.h. CCDS^^&III^t'— :^^SB^tBbT. ± 

7" :/ S 4 0 ) o 

^<^^{-#LED 6 b, 6d, 6 f ^mitTi-^ r. i (X^^ 5/!^ S 4 1 ) , :7 
BI;^bJ^^V^;&S, mytm^ (LED) (CCD) fcUcSM^m 
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1112 5, gl2 8, HI 2 9 ^#fi?.Lr. ^^^^ fflpf-ft^^f^— K^tJ]f^^c: 
i^m'^(Dmi^m^t(Dmi¥^^irytt—^^-~ m2 9 i'X^=^i^mmMm<:. 

ffl^^^UT. ^1 LED6 a33J:tJ«^2 LED 6 b;OS^ (B) (D^mcM%\^ 
. ^3 LED 6 c *3j;tJ«^4 LED 6 d (G) ©tSPit^tg^ ^5 LED 

6 e:^3j;lj?^6 LED 6 f ^a^iJp (r) C.f5lii{c:t@^-r5 J: 5 

r r-t?fiji:t,(;i*R^;asw*^$tT.s :^T(dl ed 6 a ~6 f ^.^!tr^^^6 (ia2 

5#R^) (;>^7"5/:7°S 5 2) o ^LED6 a~6 f (7),'^!)tT;5SM^$tl.;^^(iIx c 

CD8{3:J;5*ft^^^^i-5 (1112 9#fl§) (;^7^iy:/s 5 3) „ 

CCD 8{c:J;5»^^S||.Tb/cib. ^(D^fei^LED 6 a~6 f ^?^;ITL 
7^5/-7°S5 4) . CCD B^^^pJitT^-^^li^tiiU-C. ±|B A/D^^^ 9 fcl 

^ (01, US, 05p<^y) };i|B'It$^5 (;^7^?/:7"s 5 5) „ 

I /F 1 5 ^i^hLTLCD^^iJ? 1 6 (^^:^$tb5„ ^1® t iS^t^JCo 

Ts M^ff 2 2 2(c:^=^i5^ffl®#^*:^i~sr itsT'^SJ: 5 
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D6 a~6 f (D^mj t^m'^j t^ff<^xmm^^<Di&m^m^x\^^^^^. 
^mmi^m^^^-}'^^m&^nx\^^^mn. LED6a~6 f ^mmmi^mr^ 

^f^. Ill^b^^v^;i5^ mytm^ (LED) tm^m^ (ccd) icx^m^m. 

m^ffo ^ti^ix^^x'^^i^^m^^^^i-^^^t-h^mxh^o ^(D-m^i-i^ m 
m^. HIS o;5^^[ii3 6tt. :i(Dm3(Dmmjfm(7mmm^^vx^^ . ma 

Oft 8^^:/ KO:9-^®#^^^1-^i#(^)LED(D^^x^i^ h/wt;^7-:7^ 
;Wi5^ T V-r Ufc C C D 1 ^^i-^l§IT*fc 5o 

:i(D^mmu. :^9--y^jv^TU^ 1 9 ^ifM^fcCCD 8 }^J:5RGB(D;^ 

>^ K CO ^ iTc ^ J: 5 5^ce^3te5>^#'I4 (Dl^ED^mit?):i tl^X^ . 
LEDj^eig-fe (6^^;/F) co|§^^^T5fc^t'^fe6<^)(c:, ^|±i^ UTfi 8-^^^ 

W::^ ^# btLS J; 5 bfc ^ (D-efo 6o 
-f-j^et?"^. HI 3 0 (A) J: 5 ^ /i^d^Tu^ i 9(DmM^^ 

* ^ c c D 8 (D^^fe^S^pfe tiiiJ:«9#t5tLSh-i5^ /V(Z):9-3fe^^#tt ^^i-ft 
J^fSB, fSG, f SR^d^LT. #LED6 a~6 f {Cj;;5^3fe<^^^#'l4 (#-^ 
ftHfLl' ~fL6' Xm-T) ^(^J: 5 J-^^oTV^5„ 
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^-fe:^7 y-:7^ yi/^ icmm-r^^ytyo^ K^^:^t-*ii f sRrtfcfi, mm f l6 

^5UT. msLEDG ctc:J:;5^3fe(D^^#'|4 (ft^^ f L3' ) nW^^y- 
y ^ ;V^(D^^^^ V tm^^:^ y — y ^ /V-^ (Dy^^^ Vtl^^fc^"^^^ LED 6 e 

^(OX^otiMmz.^^ ^ ^LED6a~6 i \Z.X,'0%%^Mz.%ikiO y — ^ ^ 

121 3 0 (B) 5 {c, f SLl' (fli^ f LI' *3 J: t>^ft|| f SB}C J: <5 

) . Eti3|>$fSL2' mmil^r *5j:t>'ft^f SB(CJ;5) , ft^ f SL3* (ftj^ f L3* 

*3J:tJ«ffillf SBtcij;^) , tt^ fSL4' (ft^fLS' *5J:t>'*^f SGf;iJ;§) , ft 

^fSL5' (ft^fL4' *3j;t;«ftaf SGt^J:S) , ft^fSL6' (ft^ f L5' *3j;t^ 
ftil f SGt3:J:5) , ft^fSLT' (ft^fL5' *5j;tJ?fti^f SR{CJ;5) . tt^ f SL 

\j^xmm't^, SB i\-^sy<i^v(D^%nm^^j^ir^t%<Dyv-'j>.m<Dji^% 

^3fe^^tft*^(^W«#i«l&f^^:^i-:7n— ID 3 3 fiS^^V 

L E D co^Tfe t u^m^(Dmum% t (Dm^<Dm^ 

<^«^IWi(^i-§fiJllf^ff 5 (^^^^yi/s 6 1) „ 
^3feiif^o^^>5S|fl^§tb§^. nisi (A) {c:^-r<t 5 3fe:7V--AN 

(^li^^<D^l9 3A^l^lf^;!)S|fl^^$;^^, SlLED6a^^4LED6 d i ^|^H#{c: 
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Mi-S(|i|33M) C^^^yzfses)^ 
(^1, m2^^y) (aS'It^iira (x^5/:^S6 5) „ r;ri(3:J:^). :7 

^{d. 0 3 1 (B) {^7jk-t^ot^yv^-j^N+icomit(Dm.^i2.^miwmi^ 

^2 LED 6 b ins LED 6 e t^|IIH#}C^;l:T$-1i: (X-t^ ^;/ 7° S 6 6 ) 
. mri^mii^^tifcm^. CCD8{e:J;S^^^PBMi-6 (1113 3#m) (;^7^ 

y-^S 6 7) o 

CCD 8 }Cj;§#{^;55|^Tbfce>^ ^©#^c:LED6b, ee^MW'b 
5^:7^3 6 8), CCD 8;6^6>W^^— iJ^^Sn^mbT. ±|Bp«^y 1 1 rtOglf^ 

(^lE'it^*^ (03, m4, ms^^v) i^mm^"^^ {:^T^y':fs e 9) o 
) -^mTi-^o 

El 3 1 (c) t^i^i-ct 5 ?'^:7ix—i^N+ 20111^0^ ^jX^Iijf^^^W 
i^^tls 03 LED 6 c ^06 LED 6 f ^ ^IH^f^j^ikT i:^'Tiy':fS 7 0 

Tiy:fs 7 1) o 

>y:7°S7 2) . CCDSd^bPl^-r'-iJ'^^^ttiU-r. _h|B^ ^ y 1 1 ft OBfJ^ 

(Dmmmm me, m7, ^s^^y) M-it^*?, c^y^^y^svs) » rtt 

) ;^S||.y-^5^ 

|g;^L;^fcV^;aS, ^^^^ (LED) tM^m^ (CCD) 
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m 1 (^iisat^ttTL cD^c:^^ 1 6 izm^jk^n^o 

J^V^T. HI 3 4;^^b|ll 3 6 ^#RP,U-r> m^^Mmr^mm^-o\,-^X 

r r-Ti^it-^f-Jiit/^SW^^^tb, ^TOLED 6 a ~6 f (IDS 
4#R^) (X7^>y:rs 8 2) o ^LED 6 a ~6 f (^^iKDOSM^^^ttfc^^C. C 
CDSf^ct^^i^^M^-rS (|g|3 6#fl§) (;^^iy:/S8 3) o 

CCr>8 1,Z.X^mmmT\^fch. -e^^J-^LEDe a~6 f ^?^*Tb 
7"5/7°S8 4) , CCD Sd^'feH^T'— iS'^fg^WbT. _h|BA/D^il^9 Ic: 
J: t9 ^^v^^^V^^^iJr}-/^^^-^. 1 0 ^ifrUT^^y 1 1 l^<^BIf^O|B'lt^ 

:^{^lB'tt^-^5 (;^^5':/S8 5) o 

r^Tf*. CCD 8 ^31 J; 5^^^}^ LED 6 a~6 f (^^^*T i: ^^BjtT ^^T 

oT?^M;^(^'^S^^^laoTV^;5;5^ _h|E|l|2 9iz.^\,^xm.m\^fc(Dtmmi^. 

^c=.^mmi^'mn'^—h^^^^'&^tix^^^^mi^. led6 a~6 f^mm^i^M, 

?^C*3, |ll;^b/^V^;e»5. IS^m^^ (LED) tS^^^ (CCD) 
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^a^g2(^-7=Vx:/W 2 2ic^=^^mmm.^m^ir^:Lt hx^?>^^ 

oTt>«t?Jfev\ ^e^ic, — :7^/Vi5r^ l^Xfi. RGB S/^^- KfJ: J;5J!i:-fe 
^fd, haz6-t^ii6/'^>' K<D,|g^X^:i7 h/KZ)LED:d^e> S^^^- Kc^^^f^is:^^^ 

ll^^t7^-^^Ife#bTv^;5;5^ :ltl/^;IPSp5•r^ m^'a-:b-*(-«£ !9ffiic<^i^i^#:^ 

5LED(^^, ^''cfct?'^ 2x-^':/ KO^M(7)^l?^oTti. HI 3 1 f SL3' , f SL 

4', fSL6', f SL7' ■T:^:^-rJ; 5 4 F(D^^#::9-^B#^#5 ^1 i ^^ft 
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■i-t^t>'b. Ill 3 7 J; 5 m^mim>^:^'rJ^(Dm^mmii-±. yt(D:^^ 

4 l^^m^^mxir^:ru--y4 2 ±m:^^^ h/i-MtfcHr^i^4 1 7!}^h(D 
W;^^x-i^i5^/Wt-i-{^^mi-6^^ ifetc:^abTI±|;^-f-5-feVihi/F4 3 

tt^^y 4 5 i:, ^112 intern 3 (DmmmwMmi^MK.x^hiz.^vx 

±|ax-<i^ h/^^mir^1^4 If^, mi LED6 a~^6 LED6 f ^fflV^T 

^<d:^-<^ ^/^-;itm^r>^i^4 l 7tt^m®H;6S W^^^ig^*^ (3 8 0 nm~ 
SOOnm) r5^>Ot/.eoTV^T. iJ^'V— T^-C J: :^t±i^ 

_h|S:/n-::/4 2(t. mTUity ^^^X/y^ ?\'fi^%~7 7 (■^fci±^:7 r 

fih(Dx$,tn:£. iK<mm-t^ct7!)^nmx;h^o 
:i(D^^fm^^m^^x^ ^^m^^(Dyt^^m-r^ tm^^Wi<D^:^-<^ h 

^^m\^<i-±. ±mmx^n^4m^m\^^x^^(Dmmtft^mm\^. ^ile 

D6 a~m6LED6 f ^HIl^B^ ^-^T^ffl-TS r ^ {cl J; !9 . #LED6 a~ 
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ED6a~0 6LED6f tt#:5C>S#tn 5 a ^i;M.X*¥#:^^A 

tl^^#-«^ia-r^^^{-J: ^1 LED 6 a LED 6 f (OUm^^'^ 
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Km^mm^^^' h;\^(D-:fu^T4 /i^^i^j^-r^^ t:^^'^m'^^h^fci^ir., mm 
i^n^m\^^xmm.^n^^-^mjt^mi^^j]^m^^^th-^mtt£^^ M^it^ r 

h^tt vxAm-r^tctixDAm^^v ?/ h4 1 b ±ism^4 1 a 

^^UM/cC6;^|B]t;iSl^b-C^5fe§ii:§i5^v-7"^>-i5^4 let, ±mmi^4 1 

±fB-fe>'f- I /F 4 3 ::©:7;i- hi5^-r:e-~ KT 4 1 d ^^fe ffl;^ $tT>§ 
^tLTV^T. ^^^0'Xv'i^/Wt-^^±|B^-^^P<i 1 O^ifM^TCPUl 8 ^-^ffl;^ 
:^-<^ h^i^mmtUX^ifX, ^tlf^^^f 5 J: 5{^:>^^oTV^5o 

- 39 - 



wo 2004/012461 



PCT/JP2003/009380 



^:7T'Y^^4 9(DAm>C4 9 a & 5 ^^|5ffld> b o^ya^Att-T ^ J: 5 
T'^oTV^^o la^c^flltrfi, ffi{2is:5(50St4-p 5 a ^:^hbTAt=l-r^^ U^^^'^ 

life. 1114 IJl. h/l-:j^m-fe^/-y-4 7 ^^^^$;^^57fe:7r'1'^^4 9 (DA 

ltir^4 9 a (7)3£#fcir 4 9 c ^iS^ b/dt^^d^^-TiffSID'efe S 

z.(Dm4 1 {ci^i-J; 5 h7V^m-fe>'1^4 7tc:^gn^tb5^:7T-r^^ 

4 9 0AltiSS4 9 a{^:^'^/X#T'?fc?.■fe:/1^ffl3fe^^4 9 c^Wt\-y^^hK^y) 
. Attics 4 9 a-^AW-rS3fem^lS^f*®&SfBlSl55^b(D)fet;ifl!iJI5Si-s:^ t:ds-e 

5>^tgT'?|iJ^i-^ ^5 pTtg i^ ti: So 

^:7T'1'^-^4 8(DAlt^4 8 a(^^d^^^i-i(f®ll|-t?fcSo ^CQ!ll4 2|i: 
*3V^T%. lifM^^ 7^C0EI^^^^|l}&bTV>5o 

_h^bfcJ:5^-^ A;^ffi(D^7T-l'^^4 8(?)AttJ^4 8 a fff$5©i51«®jc: 



- 40 - 



wo 2004/012461 



PCT/JP2003/009380 



i^yt(D;^^i^ ^t^^-^'t^ t t-^K. LED,(DX-<^ b/l-^:^^ 

So 



- 41 - 



wo 2004/012461 



PCT/JP2003/009380 



» ^ <D |g H 

ui^j^^MiM^nt)^^msi'ft^mm^^xmm^(7)m^m^(Dmn^m^£ 

±o)m^m'f-^^t^m'f'm^mm^\.xf£^^^^}^-^^mmv^ ^mvt^^^^i-- 
:^p%i-^if^mm<Dm^m(Dmjm^^^i^x^ :i(DMrmm^v^'ox^m'^m 

^m^m(Dmy(im'?'^m^mr&-^x. ±mMmm^m^^^ sm-^^y-mm 



- 42 - 



wo 2004/012461 



PCT/JP2003/009380 



J; 5 Kmmir:^ h (D^-h t W^(D|5|S^ 5 ^KmWi.<Dm^ 

m±'^^^^hiz^i.xmm^tifch(Dxh^:it^!wmt'r?>m:^<Dmm^i 
n^^^i^^i^xmm^^f:i'h<Dxh^:zt^^mtir^n^<D^mmimi^m 



- 43 - 



wo 2004/012461 



PCT/JP2003/009380 



14. ±iB^T#tm«. mmi^^ir^mm^^^mmmm)^^titch(D 

1 6. J::|B^T#{t§Bfl. bT*J55£^ti i 5 J; 5 

-r 5 if) © ^ ^ y ^ ^ $ b t^^^ > 

1 8 . _h|B^^$P}*. ±Mm%.^ ^ y ^(-IB'lt $4xfc:^^^#:^^®{t{-S<5# 

2 0 . ±|B?t^^}^. ±1BM^7« ^ y ^Pf-lBlt $tbfc|fe^#:;J^5fe®^f-^-5# 

}i'r^mi^<D^n% \ 7:fi{;i|Bife(Diif^^fflv';^^Ao 

2 1. ±iB^^^^^^|Sfi. ^^^co^V'-Al — h^^K-rsr t;as-t?#^J: 



- 44 - 



wo 2004/012461 PCT/JP2003/009380 



- 45 - 



wo 2004/012461 



PCT/JP2003/009380 




I /2 8 




2/28 



wo 2004/012461 



PCT/JP2003/009380 




wo 2004/012461 



PCT/JP2003/009380 




IlLED- 
I2LED- 
mSLED- 
I4LED- 
gBLED- 
g6LED- 
CCD - 



N+1 N+2 

4/28 



N+5 



wo 2004/012461 PCT/JP2003/009380 
16 




X 



5/28 



wo 2004/012461 PCT/JP2003/009380 




6/28 



wo 2004/012461 



PCT/JP2003/009380 



18 



SILED- 
^2LED- 
S3LED - 
M4LED - 

^5LED- 
S6LED- 
CCD - 
7b-A 



N 


N+1 


N+2 






N + 5 


B 


G 


R 


B 


G 


R 




T/28 



wo 2004/012461 



PCT/JP2003/009380 



m 1 0 





cz 












o 












o 












o 




CD 


■4: 






o 












o 












o 








CO 


CQ 


o 












o 












o 
























o 


o 










o 


o 










o 


o 


1 


cry 


s 






o 


o 










o 


o 










o 


o 






ID 


CQ 

i 


o 


o 










o 


o 










o 


o 














o 


o 


o 


o 


o 


o 


























CO 


=EBf 


o 












o 












o 
















o 






































0+1 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 






*J 






cn 






CD 




CV) 


CO 




LO 


CO 




CVl 


oo 




ID 


CO 




::z 
ca 
_j 




OJ 


CO 




LO 


CO 




CO 


cn 


CD 




CVl 


CO 




ID 


CO 


1 — 


CO 



8/2 8 



wo 2004/012461 



m 1 1 



PCT/JP2003/009380 




9/28 



wo 2004/012461 



PCT/JP2003/009380 



m 1 2 



\ 





CO 
CO 




\ 




Ih 









J3 


CO 


M 


CO 


CO 


CO 


\ 


m 


\ 
















Nl 












X 





sal 



-R □ 



oa 












CVJ 
CQ 




CVJ 










-X. 


\ 






■X 






CVI 




CD 



\ 



13 



1 0/28 



wo 2004/012461 PCT/JP2003/009380 

m 1 3 



32 



^32a 

\W. 1 

^32b 



^^32f 



,34a 



,34b 



22 



I 1 4 



1 : 



2 -.mm 



,33e 



,33b 



11/28 



wo 2004/012461 



PCT/JP2003/009380 




m 1 6 

1 




1 2/28 



wo 2004/012461 



PCT/JP2003/009380 




1 3/28 



wo 2004/012461 PCT/JP2003/009380 

m\ 8 



(A) 

glLED— ^ ' ■ ■ 1 1 — — - 

M2LED — — 1 1 ■ ■ 

tSLED — I ' ■ — 1 1 

I4LED — — — L- ' ■ ■ 

I5LED I I ■ ■ 1 1 

I6LED ' 1 

CCD a □ □ CZL 

N N+1 N+2 N+3 



(B) 




CCD ^=1 1=^ □ □ □ □ CIL 

y\y-A N N+1 N+2 ■ • ■ N+6 



1 4/28 



wo 2004/012461 PCT/JP2003/009380 

m 1 9 




120 



i S21 

I 

S22 



I 

I . S23 

T ' — 



1 5/28 



wo 2004/012461 PCT/JP2003/009380 
12 1 




1 6/28 



wo 2004/012461 



122 



PCT/JP2003/009380 




1 7/28 



wo 2004/012461 



PCT/JP2003/009380 



126 




3 . 5 L E D .^JT 1 ^ 



S32 



S33 



,S34 



S35 



■ 1 c 

,S36 



1 

^1, 3. 5LED)^§iT r 



I 



I.S37 

^2. 4. SLED. ^JT r 



S38 



7 U - A ^ ^ U ic 



,S39 



I^S40 

12. 4. 6A'>K®;(^'Jlcl^)i| ^ 



X ^ S41 

12. 4. 6LE DMIT f 



1 



1 9/28 



wo 2004/012461 



PCT/JP2003/009380 



327 



IlLED- 
nZLED - 
nSLED - 
I4LED - 
tSLED- 
S6LED- 
CCD - 



N 



N+1 



N+2 



N+5 



128 




i 



LED^JgiT 



S53 



.S54 



; 1 , 3, 5 / t Ulciil 



S55 



20/28 



wo 2004/012461 



PCT/JP2003/009380 



129 




CCD O a □ □ 

^Jb-A N N+r N + 2 ■ ■ N+5 



130 




I 

CB) 




X 



2 1/28 



wo 2004/012461 



PCT/JP2003/009380 



13 1 



fSB 


(A) 

fSG 


f SR 






7/if SLsX 














f SB 

' ) fSL2' 


(B) 

fSG 

\ \fSLB' 


fSR 

/fSL?';' 






(3A>M) 






fSB 


(C) 

fSG 


fSR 












\ \ \ \ \l /f SLf 

















22/28 



wo 2004/012461 



PCT/JP2003/009380 



^32 




ni , 4LE DJIiT 



m, 5LE D,^JT 



X 



nz, 5LE DJiiT 



X 



^3. 6LE D.^JT 
I 

I 

^3, 6LE DjgiT 



X 



16, 7 , 8 / 1 U le 



^S64 

^S65 

^S66 
^S67 
^S68 

^S69 

^S70 
,S71 
^S72 

S73 



2 3/2 8 



wo 2004/012461 



PCT/JP2003/009380 




24/28 



wo 2004/012461 



PCT/JP2003/009380 



135 




136 



IlLED- 
t2LED- 
tSLED- 
I4LED- 
II5LED- 
I6LED- 
CCD - 



N+1 N+2 



N+5 



25/28 



wo 2004/012461 



PCT/JP2003/009380 



137 




2 6/2 8 



wo 2004/012461 



PCT/JP2003/009380 




27/28 



wo 2004/012461 



PCT/JP2003/009380 



140 




28/28 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/09380 



A. CLASSIFICATION OF SUBJECT MATRER 
Int.Cl'' H04N9/04 



According to International Patent Classification (fPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl'' H04N9/04-9/11, A61B5/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 8-79770 A (Mitsubishi Electric Corp.), 
22 March, 1996 (22.03.96), 
Full text; all drawings 
S us 5654756 Al 



JP 8-65690 A (Sony /Tektronix Corp.), 
08 March, 1996 (08.03.96), 

Full text; all drawings 
(Family: none) 

JP 2000-152269 A (Olympus Optical Co., Ltd.), 
30 May, 2000 (30.05.00), 
Full text; all drawings 
(Family: none) 



1-5, 8, 13, 
17, 18,21,22 

6,7, 12, 
14-16, 19,20 
9-11 

6, 7 



p<] Further documents are listed in the continuation of Box C. | [ See patent family a 



Special categories of cited documents: 

document defining the general state of the art which is not 

considered to be of particular relevance 

eariier document but published on or after the international filing 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 

special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 



"T' later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y' document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

"&" document member of the same patent family 



Date of the actual completion of the international search 
28 October, 2003 (28.10.03) 


Date of mailing of the international search report 

11 November, 2003 (11.11.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/09380 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


JP 3-90128 A (Kanebo, Ltd.), 
16 April, 1991 (16.04.91), 
Full text; all drawings 
(Family: none) 


14-16 


Y 


JP 2000-341499 A (Olympus Optical Co., Ltd.), 
08 December, 2000 (08.12.00), 
Full text; all drawings 
(Family: none) 


19 


Y 


JP 7-120324 A (Olympus Optical Co., Ltd.), 
12 May, 1995 (12.05.95), 
Full text; all drawings 
(Family: none) 


20 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



H^fflS*-^ PCT/J PO 3/0 9 3 8 0 



A. mm^omT^^^^i^M mmwrn^m d pc) ) 

Int. CI' H04N9/04 



mm^n^tc^^Mmn mm^m^m dpc) ) 

Int. CI' HO 4N9/0 4-9/1 1, A61B5/00 



B^mmmmm^^m 1922-1996^ 

u^m^j:mmmmm^j^m. i97i-2oo3¥ 

n:^mmmmmmm^ i994-2oo3<¥ 

u^mmmmmmmkm i996-2oo3*f 



m^MST'teffl ufc^^^T^-ij'-s-p^ i7'-'S'-<-:^<D^m. m^i^^mi^tcmm) 









X 


jp 8-79770 A (^mwim^^m 


1-5, 8, 13, 




1996. 03. 2 2, 


17, 18,21,22 


Y 


&US 5654756 Al 


6, 7, 12, 14- 






16, 19, 20 


A 




9-11 


Y 


JP 8-65690 A • htir.^:p^w^^^) 


6,7 




1996. 03. 08, ±m (7T^y— ^cCb) 





□ 



- F 7 T 5 y Mi- 5 Sim ^#11. 



roafi?(D fc fc g 1 ffli" 2, t (D 

r&j |Ri-^-?-r:^h7r 5 y-:fcffifc 



2 8. 10. 0 3 




0s^H#fF;t (I SAX J P) 
Sig^-^ 100-8915 
m^i5=Pft B ISR^S PHT g 4 # 3 


^fFir^s-g- mm<^i^^mM.) 5 p 1 9 3 7 s 
« (Jj ^— 

ffifg*-^ 03-3581-1101 f^B 3 5 0 2 



^^PCT/I SA/2 1 0 (m2'<-i^) (1 9 9 8^7^) 



m^mm^^ pct/j po 3/0 9 3 s o 



JP 2000-152269 A (:tV >y<:^^^Jimm^^^±) 
2000. 05. 30, ^S:, (:7t ^ y — J^cCb) 

JP 3-90128A mwm^m±) 

1991. 04. 16, (-7 7 K V —ts:-L) 

JP 2000-341499 A >^^-<y^^^lLmW^^^±) 
2000. 12. 08, (.7 7 ^ V —^1:1^) 

JP 7-120324 A i:^V l^^^y^m^Hmm^^^t) 
1995. 05. 12, ±-X, ±m (:7t 5 y—^cCU 



12 
14-16 
19 
20 



isA/'2io im2-<-i^<omm (1998^7^) 



